Background/Aims: The application of glycated hemoglobin (HbA 1c ) for the diagnosis of diabetes is currently under extensive discussion. In this study, we explored the validity of using HbA 1c as a screening and diagnostic test in Chinese subjects recruited in Nanjing, China. Methods: In total, 497 subjects (361 men and 136 women) with fasting plasma glucose (PG) ≥ 5.6 mmol/L were recruited to undergo the oral glucose tolerance test (OGTT) and HbA 1c test. Plasma lipid, uric acid, and blood pressure were also measured. Results: Using a receiver operating characteristic curve, the optimal cutoff point of HbA 1c related to diabetes diagnosed by the OGTT was 6.3%, with a sensitivity and specificity of 79.6% and 82.2%, respectively, and the area under the curve was 0.87 (95% confidence interval, 0.83 to 0.92). A HbA 1c level of 6.5% had a sensitivity and specificity of 62.7% and 93.5%, respectively. When comparing the HbA 1c ≥ 6.5% or OGTT methods for diagnosing diabetes, the former group had significantly higher HbA 1c levels and lower levels of fasting and 2-hour PG than the latter group. No significant difference was observed in the other metabolism indexes between the two groups. Conclusions: Our results suggest that HbA 1c ≥ 6.5% has reasonably good specificity for diagnosing diabetes in Chinese subjects, which is in concordance with the American Diabetes Association recommendations.
IntRoduCtIon
The oral glucose tolerance test (OGTT) is regarded as the "gold standard" for the diagnosis of diabetes mellitus (DM) and impaired glucose regulation (IGR) [1] . However, the OGTT is poorly reproducible, time-consuming, and unsuitable for large-scale screening [2] . Clinical doctors have begun to recognize that point-of-care blood glucose testing cannot accurately monitor glycemic fluctuation, Patients with anemia were excluded early from the study, although detailed hemoglobinopathy screening was not performed. The Jiangsu Province Health Administrative Department and its Ethics Committee approved the study.
All subjects consented to participate in the study.
Assessment
After overnight fasting, each subject was evaluated using simple health assessments and was administered a 75-g OGTT (10-12 hours). The health assessments included measurement of blood pressure (BP), body weight, height, and waist circumference (WC). BP was measured twice using a standard mercury manometer in the sitting position after the subject rested for at least 15 minutes. Ltd., Tokyo, Japan). Low-density lipoprotein cholesterol was calculated using Friedewald's equation [6] . 
statistical analysis
Statistical analysis was performed using the software SAS version 15.0 (SAS Inc., Cary, NC, USA). Continuous variables were presented as the mean ± SD and categorical data as number (%). Group data were compared by normal testing and the test for homogeneity of variance. The difference in the mean between groups was analyzed using one-way analysis of variance (ANOVA) and the intergroup comparison was made using the least significant difference (LSD) test. A p value < 0.05 (two-tailed) was considered statistically significant. The optimal cutoff point of HbA 1c in the patients with DM diagnosed with the OGTT was calculated by utilizing the receiver operating characteristic (ROC) curve.
Results
Of the 497 subjects, according to the OGTT results, 155 (31.2%) subjects had DM, 230 (46.3%) had IGR, and 112 (22.5%) had NGT. With OGTT as the reference standard for diagnosing DM, the optimal cutoff point of HbA 1c was 6.3%, with sensitivity and specificity at 79.6% and 82.2%, respectively. Using HbA 1c ≥ 6.5% as a diagnostic tool, the sensitivity and specificity were 62.7% and 93.5%, respectively (Fig. 1) .
dIsCussIon
DM is an important clinical and social health problem.
Alarmingly, many undiagnosed subjects remain, who may account for up to 50% of the diabetic population [7] .
The onset time of type 2 diabetes has been estimated to be 9 to 12 years before diagnosis. Currently, the OGTT Values are presented as mean ± SD.
OGTT, oral glucose tolerance test; NGT, normal glucose tolerance; IGR, impaired glucose regulation; Dm, diabetes mellitus; BmI, body mass index; WC, waist circumference; BP, blood pressure; PG, plasma glucose; HbA 1c , glycated hemoglobin; TC, total cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; UA, uric acid. a, b, c p value < 0.05 for comparison between NGT and IGR, IGR and DM, and DM and NGT, respectively, based on the least significant difference test.
is still the "gold standard" for diagnosing DM and IGR. However, the glucose values obtained by the OGTT are poorly reproducible, and many problems related to the standardization of glucose testing remain [2, 8, 9] . In addition, the subjects need to receive strict preparation before the OGTT. could reflect different stages of glucose metabolism [11] .
Compared to PG as a point-of-care test, HbA 1c reflects the patients' average glycemic status over the past 2 to 3 months and it is not influenced by current diet, drug treatment, and blood sampling time [12] [13] [14] . However, many studies have found that ethnicity might influence the level of HbA 1c [14] [15] [16] . by Mohan et al. [19] in Asian Indians, but higher than that reported by Nakagami et al. [20] from the Japan National
Diabetes Survey (5.6%). Our study had 259 subjects whose Similarly, various studies reported that using HbA 1c ≥ 6.5%
for diagnosis gave a high specificity (> 95%), while the sensitivity was suboptimal (40-50%) [21, 22] . Nevertheless, since DM is a serious disease with significant medical implications, a more specific diagnostic approach is necessary to avoid a large number of false positives.
In this study, we enrolled subjects with fasting PG ≥ 5.6 mmol/L (those with IFG) so as to recruit more patients with IGR or DM. Therefore, the HbA 1c levels of the subjects may be slightly higher than those of the general community. Among the 497 subjects in our study, 42.9%
(n = 213) were diagnosed with diabetes by HbA 1c (n = 154), the OGTT (n = 155), or both (n = 96). This particularly [10, 23] . Our data examined this approach and reported a high specificity of 93.5% with a HbA 1c cutoff level of 6.5%, suggesting this newly recommended diagnostic tool could be applicable to the Chinese population, thus validating the recommended standards of the ADA [1] . However, our sample size was relatively small and with a low proportion of women (27.4%). Further studies are needed to confirm our results.
In conclusion, with OGTT as the "gold standard" reference for diagnosing DM in Chinese in Nanjing, the optimal cutoff point of HbA 1c was 6.3% with a sensitivity and specificity of 79.6% and 82.2%, respectively. HbA 1c ≥ 6.5% has reasonably good specificity (93.5%) for diagnosing diabetes, which is in concordance with the ADA recommendations.
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